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(54) HIGH STRENGTH HOT DIP GALVANNEALED STEEL SHEET GOOD IN 
WORKABILITY AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the tensile strength and press workability of a steel 
sheet by specifying the contents of C, Si, Mn, P, S, Al and N in a galvanized steel sheet and 
specifying the relation between the amounts of C and Si to be added and between the 
amounts of Cr and Mn to be added. 

SOLUTION: The compsn. of a hot dip galvanized steel sheet is composed of, by weight, 0.05 
to 0.15% C, 0.3 to 1.5% Si, 1.5 to 2.8% Mn, <0.03% P, <0.02% S, 0.005 to 0.5% Al, < 
0.0060% N, and the balance Fe with inevitable impurities. Furthermore, (%Mn)/(%C)>15 and 
(%Si/%C)>4 are satisfied. If required, 0.0002 to 0.0020% B is moreover incorporated therein. 
The slab having this metallic structure is rolled, is annealed in a ferrite-austenite two phase 
coexistent temp, region of 700 to 850°C, is cooled and is thereafter subjected to hot dip 
galvanizing and alloying treatment. In this way, martensite and residual austenite of 3 to 20% 
by volume ratio are allowed to contain in the metallic structure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By weight %, C:0.05 - 0.15%, Si:0.3-1.5%, Mn: 1.5-2.8%, P:0.03% or less, S:0.02% or less, 
aluminum:0.005-0.5%, Contain N:0.0060% or less, and it consists of the remainder Fe and an 
unescapable impurity. A high intensity alloying hot-dip zinc-coated carbon steel sheet with the sufficient 
workability characterized by filling (%Mn) / (%C) >=15, and (%Si) /(%C) >=4 when %C, %Si, and % 
Mn are furthermore made into C, Si, and Mn content, respectively. 

[Claim 2] A high intensity alloying hot-dip zinc-coated carbon steel sheet with the sufficient workability 
containing B:0.0002 - 0.0020% according to claim 1 at weight %. 

[Claim 3] A high intensity alloying hot-dip zinc-coated carbon steel sheet with the sufficient workability 
characterized by consisting of a chemical entity according to claim 1 or 2, and containing 20% or less of 
martensite and retained austenite 3% or more at the rate of the volume in the metal texture. 
[Claim 4] It is the slab of the presentation which consists of a chemical entity according to claim 1 or 2 
Ar3 Finish rolling is performed at the temperature beyond a point. After performing 50-85% of cold 
rolling, with a continuation hot-dip-zincing facility 700-degree-C or more ferrite 850 degrees C or less, 
It anneals by the two-phases coexisting temperature range of an austenite. From the highest attainment 
temperature to 650 degrees C with the average cooling rate of 0.5-10 degrees C/second After cooling 
from 650 degrees C to a plating bath succeedingly with the average cooling rate of 1-20 degrees 
C/second and performing hot-dip-zincing processing, The manufacture approach of a high intensity 
alloying hot-dip zinc-coated carbon steel sheet with the sufficient workability characterized by reheating 
in 500-degree-C or more temperature of 600 degrees C or less, performing alloying processing of a 
plating layer, and containing 20% or less of martensite and retained austenite 3% or more at the rate of 
the volume in the metal texture. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with the good high intensity alloying hot-dip zinc- 
coated carbon steel sheet and its manufacture approach of workability. It is used for the application of an 
automobile, a home electrical-and-electric-equipment product, construction, etc. for press working of 
sheet metal by the high intensity alloying hot-dip zinc-coated carbon steel sheet with which this 
invention is involved, making it it, and contains the steel plate which carried out surface treatment of an 
iron plating metallurgy group oxide film and the organic coat to the upper layer for much more 
improvement of press workability and rust proofing. 
[0002] 

[Description of the Prior Art] The steel plate which corresponds and carries out press working of sheet 
metal to rust-proofing strengthening of an automobile car body, and is used for the Body Manufacturing 
Division articles, such as a frame, a member, and a floor, has also been permuted by the galvanized steel 
sheet from the nakedness steel plate. Although a galvanized steel sheet is generally divided roughly into 
an electrolytic zinc-coated carbon steel sheet and a hot-dip zinc-coated carbon steel sheet by the 
manufacture approach, if it is going to increase the amount of superintendent officers from the position 
which respects rust-proofing nature, since a manufacturing cost will rise remarkably in an electrolytic 
zinc-coated carbon steel sheet, use of a hot-dip zinc-coated carbon steel sheet is common. On the other 
hand, reservation of a function which takes care of crew into an automobile car body at the time of a 
collision more than rust-proofing nature is C02. Including, it is demanded with lightweight-ization 
which realizes reduction of an exhaust gas by improvement in fuel consumption, and, for that purpose, 
high-intensity-izing of a steel plate is indispensable. 

[0003] However, although it is necessary to add elements, such as Si, Mn, and P, in solid solution 
strengthening and complex tissue strengthening which are generally considered as a strengthening 
device which high-intensity-izes a steel plate, without worsening workability, generally addition of these 
elements worsened wettability on the front face of a steel plate, and it has been made difficult to give hot 
dip zincing. Although using as a cooling medium Myst and jet water which especially carried out water 
mixing by complex tissue strengthening, and performing high-speed cooling from annealing temperature 
is generally performed with the nakedness steel plate, application of such cooling system is difficult, and 
in order to avoid an unnecessary pearlite and an unnecessary transformation to bainite, it is necessary in 
hot-dip-zincing Rhine to increase the addition of Si or Mn further. 

[0004] As such Si and Mn, and P are shown in a steel plate front face in advance of hot dip zincing at 
JP,57-79160,A or JP,5-65612,A as the technique of improving the adhesion in the hot dip zincing of the 
added steel plate, and it is in little Fe and the patent No. 2526320 official report, there is a method of pre 
galvanizing a small amount of nickel, and when there are still more the additions, the method of 
removing a steel plate surface layer before nickel pre plating is indicated by the patent No. 2526322 
official report. Moreover, although the approach of carrying out hot dip zincing of the steel plate 
manufactured from the slab which has a surface with few contents of C, Si, and Mn compared with the 
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interior is also indicated as it is in the patent No. 1924585 official report, a manufacture increase in cost 
is remarkable and is not suitable for industrial production. 

[0005] On the other hand, Si and Mn in which aggravation of plating adhesion was formed by the 
oxidizing atmosphere, By carrying out hot dip zincing, after returning the oxide layer made to form in 
the ambient atmosphere containing hydrogen paying attention to being the oxide layer of the element P 
and making oxide-film thickness into the suitable range The method of improving plating adhesion is 
proposed by JP,55-122865 ,A, and the operation casting plan in continuation Rhine is also indicated by 
the patent No. 2513532 official report, the patent No. 2530939 official report, and patent No. 2587724. 
[0006] Moreover, the approach of applying the acidic solution containing an oxidizer like the solution 
containing calcium, magnesium, and an organic acid, rolling oil and wash water, a hydrogen peroxide 
and a potassium dichromate, and potassium permanganate in advance of hot dip zincing is indicated by 
JP,8-170160,A, JP,6-207259,A, and JP,5 -239606, A, respectively. Good hot dip zincing of adhesion 
could be performed also to the steel plate with which 0.3% or more of Si and 1% or more of Mn are 
added, without causing the remarkable increment in a manufacturing cost by these approaches. 
[0007] However, it is hard to apply to the steel plate which is characterized by intermingling martensite 
and retained austenite in a ferrite although the alloying hot-dip zinc-coated carbon steel sheet was 
developed by applications including the automobile by which press fracture is needed for a lifting or 
especially severe press forming to like since a plating layer [ elasticity / at the time of press working of 
sheet metal in a hot-dip zinc-coated carbon steel sheet's being inferior to paintwork or weldability ] 
agglutinates between press metal mold and frictional resistance increases and by which complex tissue 
strengthening was carried out. although it be common to perform heating alloying processing 
immediately after plating in the alloying hot dip zincing which use a plating layer as a Zn-Fe alloy as for 
this , neither weldability nor paintwork be spoil , but in order that the transformation to a pearlite or 
bainite may progress between them , by addition of the alloy element to the steel plate in range from 
which the rise of a manufacturing cost be cause , either , it result from martensite or the retained 
austenite of rate of the volume sufficient all over the metal texture after cool from alloying temperature 
to a room temperature not exist . 

[0008] For this reason, although addition of Mo which controls especially the transformation of an 
austenite, or B was proposed by the patent No. 1325624 official report or JP,5-163531,A, in spite of 
having been cost quantity, while the yield strength YP of a steel plate rose, elongation El decreases, 
press workability tends to deteriorate, and the good alloying hot-dip zinc-coated carbon steel sheet of 
press workability which is equal to the nakedness steel plate high-intensity-ized by complex tissue 
strengthening was not found. 
[0009] 

[Problem(s) to be Solved by the Invention] To develop the steel plate which gave good alloying hot dip 
zincing of the press workability from which it has the metal texture where martensite and retained 
austenite were intermingled, and tensile strength TS serves as 490-880MPa by the complex tissue 
strengthening into a ferrite has been made into a technical problem as above-mentioned. 
[0010] 

[Means for Solving the Problem] this invention persons use the steel which controlled the addition of C, 
Si, and Mn in order to solve the aforementioned technical problem. The result of having added 
examination wholeheartedly about a metal texture when cooling conditions until a steel strip is 
immersed in a plating bath from annealing temperature in a continuation hot-dip-zincing facility, and the 
heating conditions of the alloying processing performed immediately after plating change, and 
correlation of the advance situation of alloying, C and Mn call from the two-phases coexisting 
temperature range of a ferrite and an austenite to 650 degrees C the average cooling rate of 0.5-10 
degrees C/second, and carry out gradual cooling of the steel added more than the constant rate. The 
martensitic transformation of the austenite is not carried out until a steel strip will be immersed in a 
plating bath if from 650 degrees C to a plating bath is cooled at the average cooling temperature of 1-20 
degrees C/second after considering as the condition that the ferrite of sufficient rate of the volume exists. 
When Si and the amount of Mn which are added especially to the amount of C are more than a fixed rate 
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If the temperature is 500-600 degrees C even if it reheats for the alloying processing performed 
immediately after plating, since advance of a pearlite and a transformation to bainite will be delayed 
remarkably, It became the metal texture where 3 - 20% of martensite and retained austenite are 
intermingled in a ferrite at the rate of the volume also after cooling to the room temperature, and found 
out that it was realizable with an alloying hot-dip zinc-coated carbon steel sheet that high intensity and 
press workability are good with the complex tissue strengthening. 

[0011] This invention is the completely new steel plate which is not in the former constituted based on 
such thought and new knowledge, and the place made into the summary is as follows. 
By weight %, (1) C:0.05 - 0.15%, Si:0.3-1.5%, Mn: 1.5-2.8%, P:0.03% or less, S:0.02% or less, Contain 
aluminum :0.005 -0.5% and N:0.0060% or less, and it consists of the remainder Fe and an unescapable 
impurity. A high intensity alloying hot-dip zinc-coated carbon steel sheet with the sufficient workability 
characterized by filling (%Mn) / (%C) >=15, and (%Si) /(%C) >=4 when %C, %Si, and %Mn are 
furthermore made into C, Si, and Mn content, respectively, [0012] (2) A high intensity alloying hot-dip 
zinc-coated carbon steel sheet with the sufficient workability characterized by consisting of a chemical 
entity a high intensity alloying hot-dip zinc-coated carbon steel sheet with the sufficient workability of 
the aforementioned (1) publication containing B:0.0002 - 0.0020% at weight %, (3) above (1), or given 
in (2), and containing 20% or less of martensite and retained austenite 3% or more at the rate of the 
volume in the metal texture, [0013] (4) It is the slab of the presentation which consists of a chemical 
entity the above (1) or given in (2) Ar3 Finish rolling is performed at the temperature beyond a point. 
After performing 50-85% of cold rolling, with a continuation hot-dip-zincing facility 700-degree-C or 
more ferrite 850 degrees C or less, It anneals by the two-phases coexisting temperature range of an 
austenite. From the highest attainment temperature to 650 degrees C with the average cooling rate of 
0.5-10 degrees C/second After cooling from 650 degrees C to a plating bath succeedingly with the 
average cooling rate of 1-20 degrees C/second and performing hot-dip-zincing processing, It is the 
manufacture approach of a high intensity alloying hot-dip zinc-coated carbon steel sheet with the 
sufficient workability characterized by reheating in 500-degree-C or more temperature of 600 degrees C 
or less, performing alloying processing of a plating layer, and containing 20% or less of martensite and 
retained austenite 3% or more at the rate of the volume in the metal texture. 

[0014] Hereafter, this invention is explained to a detail. First, the reason for numerical limitation of C, 
Si, Mn, P, S, aluminum, N, and B is explained. C is an indispensable element when it is going to high- 
intensity-ize a steel plate by organization strengthening by martensite or retained austenite, C generates 
in hot-dip-zincing Rhine where it is difficult to cool quickly from annealing temperature by using Myst 
and jet water as a cooling medium, it is easy to generate a cementite and a pearlite at less than 0.05%, 
and reservation of the tensile strength to need is difficult. On the other hand, if C exceeds 0.15%, since 
the segregation of C becomes remarkable while it becomes difficult to form a healthy weld zone by spot 
welding, workability will deteriorate. 

[0015] Si is known as an element which increases reinforcement, without spoiling the workability of a 
steel plate, especially elongation greatly. The addition makes advance of a pearlite and a transformation 
to bainite remarkably delayed by reheating for the alloying processing performed immediately after 
plating, in thinking that it is useful generally. In order that 3 - 20% of martensite and retained austenite 
may consider as the metal texture intermingled in a ferrite at the rate of the volume also after cooling to 
a room temperature, it is 0.3% or more, and weight % of 4 times or more of C content is added. 
However, even if a steel strip will be immersed in a plating bath after it returns an oxide layer, and 
making oxide-film thickness into the suitable range or applying suitable drugs if the addition exceeds 
1.5%, since aggravation of plating adhesion is remarkable, an upper limit is made into 1.5%. 
[0016] Mn is added 1.5% or more in order to lower the free energy of an austenite with C, and to control 
that an austenite will carry out a martensitic transformation by the time a steel strip is immersed in a 
plating bath. Moreover, by adding weight % of 15 times or more of C content, it can do with the metal 
texture where advance of a pearlite and a transformation to bainite is made remarkably delayed by 
reheating for the alloying processing performed immediately after plating in, and 3 - 20% of martensite 
and retained austenite are intermingled in a ferrite at the rate of the volume also after cooling to a room 
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temperature. However, since it will be easy to produce a crack in slab and spot welding nature will also 
deteriorate if an addition becomes excessive, let 2.8% be an upper limit. 

[0017] Although P is generally contained in steel as an unescapable impurity, if the amount exceeds 
0.03%, in a high intensity steel plate with which tensile strength [ as / in this invention ] exceeds 
490MPa(s), cold rolling nature will also deteriorate remarkably with toughness the top where 
degradation of spot welding nature is remarkable. Although S is generally also contained in steel as an 
unescapable impurity, when the amount exceeds 0.02%, existence of MnS elongated to the rolling 
direction becomes remarkable, and it is ****** about a bad influence to the bendability of a steel plate. 
[0018] about [ that it becomes cost quantity to exceed 0.5% although it is necessary to add 0.005% or 
more in order for aluminum to control big and rough-ization of the crystal grain in grain refining of the 
hot-rolling material by A1N, and a series of heat treatment processes as a deoxidation element of steel 
and to improve the quality of the material ], and a front face - description is degraded and it is 
preferably [ 0.1% or less of ] desirable. Although N is generally also contained in steel as an 
unescapable impurity, if the amount exceeds 0.060%, since brittleness will also deteriorate with 
elongation, let this be an upper limit. 

[0019] B is known as an element which generally increases hardenability, and from that of making a 
pearlite and a transformation to bainite delayed on the occasion of the reheating for alloying processing, 
in order that 3 - 20% of martensite may make it easy to consider as the metal texture intermingled in the 
ferrite at the rate of the volume after cooling to a room temperature, you may add 0.0002% or more. 
However, if the addition exceeds 0.0020%, even if it carries out gradual cooling of from the two-phases 
coexisting temperature range of a ferrite and an austenite to the 650 degrees C, a ferrite does not grow to 
sufficient rate of the volume, but an austenite metamorphoses into martensite on the way of [ cooling ] 
from 650 degrees C to a plating bath, and since martensite is returned by the reheating for alloying 
processing after that and a cementite deposits, coexistence with good high intensity and press 
workability will become difficult. Even if it contains Nb, Ti, Mo, Cu, Sn, Zn, Zr, W, Cr, and nickel 1% 
or less in total in the steel which makes these a principal component, effectiveness of this invention is 
not spoiled, but also in desirable cases - corrosion resistance is improved depending on the amount it 
is. 

[0020] Next, the reason for limitation of manufacture conditions is explained. The purpose considers as 
the metal texture which contains martensite and retained austenite 3 to 20%, and it is in that high 
intensity and press workability are good making it compatible. It does not become high intensity when 
martensite and the rate of the volume of retained austenite are less than 3%. On the other hand, if 
martensite and the rate of the volume of retained austenite exceed 20%, although it is high intensity, the 
workability of a steel plate will deteriorate, and the purpose of this invention will not be attained. 
Especially the slab with which hot rolling is presented is not limited. Namely, what is necessary is just 
to manufacture of continuous casting slab, a thin slab axle-pin rake, etc. Moreover, a process like 
continuous casting-direct delivery rolling (cc-DR) which hot-rolls immediately after casting is also 
suited. 

[0021] The finishing temperature of hot rolling is the viewpoint of securing the press-forming nature of 
a steel plate to Ar3. It is necessary to carry out to beyond a point. Although especially the cooling 
conditions or the winding temperature after hot-rolling are not limited, if winding temperature is made 
into 750 degrees C or less and bainite and martensite generate partially in order to avoid the thing with 
large quality -ofrthe-material dispersion in coil both ends to become and to avoid degradation of the acid- 
washing nature by the increment in scale thickness, it will tend to produce a lug crack at the time of cold 
rolling, and when extreme, it is desirable [ temperature ] to also make to also carry out plate fracture into 
550 degrees C or more for a certain reason. The usual conditions are sufficient as cold rolling, and 
martensite and retained austenite are minutely distributed so that it may be easy to work harden a ferrite, 
and the reduction of sectional area mayibe 50% or more from the purpose which obtains improvement in 
workability to the maximum extent. Since a great quantity of cold-rolled loads are needed, it is not 
realistic to cold-roll on the other hand by the reduction of sectional area which exceeds 85%. 
[0022] In case you anneal with a continuation hot-dip-zincing facility of the annealing method in Rhine, 
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let the annealing temperature be a ferrite [ 850 degrees C or less ] 700 degrees C or more and an 
austenite two-phases coexisting region. Less than 700 degrees C of recrystallization are [ annealing 
temperature ] insufficient, and press workability required for a steel plate cannot be provided. Annealing 
at temperature which exceeds 850 degrees C has remarkable growth of the oxide layer of Si or Mn on a 
steel strip front face, and it is not desirable in order for the reduction to take long duration. Moreover, 
since the ferrite of sufficient rate of the volume does not grow even if it carries out gradual cooling even 
of the 650 degrees C, but an austenite metamorphoses into martensite on the way of [ cooling ] from 650 
degrees C to a plating bath, martensite is returned by the reheating for alloying processing after that and 
a cementite deposits in the process which is succeedingly immersed to a plating bath and is cooled, 
coexistence with good high intensity and press workability becomes difficult. 

[0023] Although a steel strip is cooled in the process in which it is succeedingly immersed to a plating 
bath, after annealing, the cooling rate in this case is an average of 0.5-10 degrees C/second about from 
that highest attainment temperature to 650 degrees C, and carries out from 650 degrees C to a plating 
bath succeedingly in an average of 1-20 degrees C/second. By increasing C concentration of an 
austenite, the free energy of formation is lowered and it aims at making below into plating bath 
temperature temperature which a martensitic transformation starts at the same time carrying out even 
650 degrees C in an average of 0.5-10 degrees C/second increases the rate of the volume of a ferrite, in 
order to improve workability. If the highest attainment temperature at the time of annealing is not fallen 
to carrying out the average cooling rate to 650 degrees C in less than 0.5 degrees C/second, it is 
necessary to lengthen the Rhine length of a continuation hot-dip-zincing facility, and will become cost 
quantity. 

[0024] Moreover, although it is also considered that lower the highest attainment temperature and the 
rate of the volume of an austenite anneals at small temperature, if annealing temperature is low even 
when a suitable temperature requirement is narrow and few compared with the temperature requirement 
which should be permitted by actual operation in that case, an austenite will not be formed and the 
purpose will not be attained. On the other hand, if the average cooling rate to 650 degrees C is exceeded 
in 10 degrees C/second, since the part carries out a martensitic transformation before being immersed in 
a plating bath in a steel strip, since there are also few increments in about [ that the increment in the rate 
of the volume of a ferrite is not enough ] and C concentration in an austenite, martensite is returned by 
the reheating for alloying processing after that and a cementite deposits, coexistence with good high 
intensity and press workability will serve as difficulty. 

[0025] The average cooling rate from 650 degrees C to a plating bath is carried out in 1-20 degrees 
C/second for avoiding that an austenite metamorphoses into a pearlite on the way of [ the / cooling ], 
and even if the cooling rate anneals at the temperature specified by this invention in a second in less than 
1 degree C /and it cools to 650 degrees C, it cannot avoid generation of a pearlite. In a dry ambient 
atmosphere, it is difficult to cool a steel strip on the other hand, so that the average cooling rate of 20 
degrees C/second may be exceeded for from 650 degrees C to a plating bath. 
[0026] Although a steel strip is reheated after hot dip zincing to 500-degree-C or more temperature 
requirement 600 degrees C or less and a plating layer is used as the alloy of iron-zinc in this invention, it 
is in avoiding that a plating layer [ elasticity / at the time of press working of sheet metal ] agglutinates 
between press metal mold, frictional resistance increases, and the purpose carries out press fracture 
while improving paintwork and weldability. At less than 500 degrees C, alloying is imperfect and the 
temperature which reheats is inferior to paintwork, or weldability and press workability in it. If it reheats 
to temperature which exceeds 600 degrees C, since the austenite which remained also after the steel strip 
was immersed in the plating bath will metamorphose into a pearlite on the other hand, coexistence with 
good high intensity and press workability becomes difficult. 

[0027] In this invention, since the free energy of formation of an austenite is falling by passing through a 
series of heat treatments before that, even if it performs reheating for alloying processing, the 
description is for the transformation to a pearlite and bainite from an austenite to be unable to take place 
very easily, and when a ferrite grows slowly rather, the tensile strength of a steel plate is stabilized. 
Although a steel strip is cooled by 200 degrees C or less after alloying processing and temper rolling is 
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performed as occasion demands By carrying out the transformation to bainite of a part of austenite as the 
cooling approach in the meantime, and making the austenite which remains condense C It is from 450 
degrees C to 350 degrees C so that strain induced transformation may be carried out effectively during 
press working of sheet metal 2degree-C/Although cooling below in a second is desirable, even if it cools 
in a second in 100 degrees C /or more, it does not have big effect on the effectiveness of this invention. 
[0028] In addition, although aluminum of 0.01 - 0.5% of concentration may be added to a plating bath 
so that it may generally be about 450-500 degrees C and the appearance on the front face of a steel plate 
may not be spoiled, although the temperature of a plating bath changes with bath presentations, 
effectiveness of this invention is not spoiled at all. Then, it is desirable when attaining the purpose of 
this invention, since coexistence with the high intensity by which it is characterized [ of this invention ] 
and press workability good even if it performs surface treatment, such as an iron plating metallurgy 
group oxide film and an organic coat, to the upper layer is not checked but it leads to much more 
improvement of press workability or rust proofing as occasion demands. 
[0029] 

[Embodiment of the Invention] The slab which consists of a presentation shown in Table 1 was heated at 
1150 degrees C, and it considered as the 3. 0-6. 5mm hot rolled steel plates sheet and strip in coil with the 
finishing temperature of 910-930 degrees C, and rolled round at 580-680 degrees C. After acid washing, 
after cold-rolling 65-75% of rolling reduction and considering as a 0.8-2.3mm cold rolled steel sheet 
and strip in coil, heat treatment and temper rolling of conditions as shown in Table 2 using a 
continuation hot-dip-zincing facility of the annealing method in Rhine were performed, and the alloying 
hot-dip zinc-coated carbon steel sheet was manufactured. Yield strength (YP), tensile strength (TS), and 
elongation (El) were searched for by cutting down a JIS No. 5 test piece from this steel strip, and 
performing the tension test in ordinary temperature. Moreover, plating adhesion exfoliates, after 
adhering a tape to the impression of the shape of a circle formed by dropping semi-sphere-like punch. 
The so-called ball impact method for judging the amount of the plating adhering to a tape by viewing 
estimated, and the powdering nature score carried out tape exfoliation of the front face of the test piece 
which carried out bending-bending return, evaluated it by some of amounts of the omission coat 
adhering to a tape, and judged extent of alloying. The above result is shown in Table 2. 
[0030] 
[Table 1] 
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[0031] 
[Table 2] 
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[0032] In addition to having in a ferrite the organization where 3 - 20% of martensite and retained 
austenite were intermingled, and press workability being good for it at high intensity, the sample 4, 8, 
10, 12, 14, 15, 18, 21, and No 25 of the adhesion of plating which is this invention sample is also good, 
and does not produce the adhesion of a plating layer between press metal mold at the time of processing, 
either, so that clearly from this table. On the other hand, even if it has the steel which shifts from this 
invention component like a sample 3 and No 17, and the metal texture where martensite and retained 
austenite were contained 3 to 20% at the rate of the volume in the ferrite with this invention steel like a 
sample 11 and No 22 The adhesion of a plating layer is [ be / alloying of a plating layer / unsuitable ] 
bad in press workability being good at high intensity, or the adhesion of a plating layer is produced 
between press metal mold at the time of processing. 
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[0033] Moreover, [ whether the martensite intermingled in a ferrite and the rate of the volume of 
retained austenite are less than 3%, and ] Like [ when exceeding 20% ] a sample 1, 2, 7, 20, 23, 24, 29, 
and No 30, in addition to steel other than this invention component, even if it is this invention 
component steel like samples 5, 6, 9, 13, 16, 19, 26-No 28 Even if it is high intensity, workability is not 
good or reinforcement is low in workability being good. 
[0034] 

[Effect of the Invention] As explained in full detail above, 3 - 20% of martensite and retained austenite 
should be intermingled in the ferrite in the metal texture of a steel plate to which alloying hot dip zincing 
in which it excels in paintwork or weldability according to this invention, and a plating layer does not 
agglutinate between press metal mold at the time of processing was given. The high intensity and press 
workability of tensile strength 490-880MPa are compatible in a good thing with the complex tissue 
strengthening, and it has very big effectiveness on industry by contributing to rust-proofing 
strengthening and lightweight-ization in fields, such as an automobile, a home electrical-and-electric- 
equipment product, and construction. 



[Translation done.] 
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